A CLASS OF MULTIVALENT FUNCTIONS
Introduction
Let D denote the unit disc {z : \z\ < 1}. Let A p , p = 1,2,..., be the class of functions / analytic in D and represented by the Taylor series oo (1.1) = ^ +
zeD. k=1
A function / in A p is said to be p-valent starlike of order a, 0 < a < 1, if Re where 0 < a < 1, k,p = 1,2,... and A < 0. We shall show that, for fixed a and p, there exists a positive integer ko such that for all k > ko, the pth derivative of each function fk vanishes at some point in D, so that fk is not p-valent for k > kola fact, fl P \z) is equal to zero, if
Thus, \z\ < 1 is satisfied if p~x(k+p-pa) (k + P y~\l-a) < which is equivalent to
is increasing what can be seen from the following calculations.
In the present paper we study the class S\ [p, a] for all nonnegative as well as for some negative values of A. In particular, we obtain distortion theorems, a covering theorem, order of starlikeness and order of convexity for the family «]. These results extend those of Silverman in [5] . Our result on quasi-Hadamard product of several functions in S\\p, a] unifies and generalizes some recent results of Kumar [4] .
Distortion and covering theorems
It follows from (1.5) 
A is of foremost importance in the discussion of sharpness for the results of this paper.
We obtain the following results. 
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Using (2.6), we have oo oo \m < w p + E KI H fc+P * w p +M 1+p E I«*I k=l k=1
k= 1 k=l and, by (2.6), we obtain (2.5) .
It is clear that equality holds in (2.4) and in (2.5) only if it holds in (2.6 ). However, in view of (1.5) , this is true only if
, as indicated at the beginning of this section, / must be equal to f\ defined by (2.3) . The proof is complete. This gives (2.8). Similarly, oo > r.r-P-1 (^ -
This gives (2.9). We note that equality in (2.10), hence in (2.11), holds only if (2.7) is true. So equality holds in (2.8) at z = -r and in (2.9) at z = r only for the function fi defined by (2.3) . This completes the proof. For p = 1, the above definition of quasi-Hadamard product is due to Kumar [4] . Quasi-Hadamard product of several functions is defined similarly. We next prove a theorem that generalizes and unifies some recent results of Kumar [4, Theorem A, B, C] . Therefore,
Quasi-Hadamard product
Using (3.2) for i = 1,2,..., m -1 and (3.1) for i = m, we obtain,
The proof is complete.
Remark 2. Theorem 4 is new even in the case of p = 1 and provides several interesting consequences. If we take A, -= 0 and A, -= 1 for i = = 1,2,..., m in Theorem 4 with p = 1, we get Theorem A and Theorem B of [4] , respectively. Similarly, the choice of A, -= 0 for i = 1,2,...,q and Aj = 1 for i -q +1, q + 2,..., m in Theorem 4 with p = 1, gives Theorem C of [4] .
A general problem in the theory of univalent functions concerns the study of those transformations which carry one or several univalent as well ..ofm, for fi in [1, a] , is a convex univalent function. A yet simpler example gives that the quasi-Hadamard product of an univalent convex function given by (1.2) and a function in 5_i[l,a] is a convex univalent function. Similar remarks for p-valent cases also follow from Theorem 4.
Order of starlikeness and order of convexity for S\\p, a]
Silverman [4] has shown that the order of starlikeness of the family of univalent convex functions of order a is equal to Kapoor and Mishra [3] Proof. In view of (1.5) , it suffices to show that Thus we get (4.9) by taking 7 = </>(l). We note that where 7 is given by (4.9). Therefore, in view of (4.10), the value of 7 defined by (4.9) is the largest. This completes the proof.
